A TAMP PAD 

Field of the Invention 

5 The present invention relates to a device and a 

method at a tamp pad and at tamp printing intended to simp- 
lify the printing method, in which ink is applied on a tamp 
pad, that prints a picture on a piece having concave sides 
and a convex bottom, wherein the tamp pad has a shape in 

10 conformity with the piece for printing on the bottom and 
sides of the piece and can be provided with channel means 
for conveying away air accumulated between the piece and 
the tamp pad, so that the ink can be applied on surfaces 
difficult to access. 

15 Background of the Invention 

In designs of this kind appearing on the market it is 
possible by means of a method called tamp printing to 
transfer a picture to a piece on surfaces which are only 
slightly curved, for example a ball, a front side on a 

20 mobile telephone etc. The principle for tamp printing of 
metal ink is described for example in PCT/SE97/00372 and 
PCT/SE98/01678, which are hereby incorporated by reference. 
The printing with good result on surfaces with corners and 
neighbouring sides and/or other formations, such as holes, 

25 recesses or elevations, is difficult with present technique 
to tamp print, as the tamp pad will not print satisfactory 
in corners and as it is not designed to print on neighbou- 
ring sides and further as it is not capable of allowing 
accumulated air in the corners to escape, as the tamp pad 

30 covers the air accumulation from all directions, so that 
the ink will not be applied on the piece at these loca- 
tions. This means that great areas will not be covered by 
ink. This is a great problem, as this method has to be 
limited to use on pieces not having a complicated shape as 

35 mentioned above. 
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At the manufacture of electronic units, for example 
mobile telephones, an electrically conductive layer is 
needed for shielding off electromagnetic radiation which 
layer is provided by inks containing a great proportion of 

5 metal fragments which conduct current. By means of tamp 
printing it is possible to print such a layer solely on 
simple surfaces, which only has a moderately curved sur- 
face, and sides, corners, holes, smaller elevations etc can 
not be printed. By means of other known methods, which are 

10 more expensive to use, such as vacuum vaporizing and spray 
painting, it is possible to provide these units with an 
electrically conductive layer also on places difficult to 
access. Otherwise leakage of electromagnetic radiation 
appears at holes in the layer. 

15 Thus, tamp 'printing is a comparably very cheap 

method, as i a costs for removing undesired ink at undesi- 
red places, for example at holes, screw connections and 
front sides, can be dispensed with. There is further no 
spillage of ink, as only the needed picture is printed. The 

20 machines used for this method are cheaper. It is also 

simple to automate the method, which means that the labour 
cost also is low. For this reason it is very interesting to 
solve the problems with said methods, so that tamp printing 
in corners and their neighbouring sides as well as on cur- 

25 ved surfaces and irregularities becomes possible. 
Summary of the Invention 

An object of the present invention is thus to elimi- 
nate the drawbacks inherent with the designs mentioned 
above by adopting the shape of the tamp pad in accordance 
30 with the design of the piece with concave and convex surfa- 
ces, so that at least a neighbouring side of the piece can 
be concurrently printed by providing the tamp pad with 
recesses ventilating away the air accumulations at the cor- 
ners and other hole spaces of the piece, so that the tamp 
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pad is no longer prevented from printing in the mentioned 
spaces, which are difficult to access. 

According to the invention an adaption of the appea- 
rance and shape of the tamp pad after the piece to be prin- 
5 ted has now been accomplished in that the pad is provided 
with concave and convex surfaces; further the problem has 
been solved with the air accumulations formed at the prin- 
ting and preventing application of ink on the surfaces 
difficult to access for the tamp pad by transferring the 
10 air away from these places via channels and/or hole means 
in the tamp pad. 

According to the invention the tamp pad has at least 
one corner, generally formed by two sides forming an angle 
with each other, said sides printing in two stages two 
15 neighbouring sides of the piece, so that the substantially 
horizontal surface of the piece is first printed, when the 
tamp pad moves generally downwards. Stage two means that 
the soft tamp pad at continued downwards movement is flat- 
tened against the bottom of the piece, so that a counter- 
20 pressure is formed, which in turn causes a deformation of 
the tamp pad, which then expands sidewise, contacting at 
least an angled side of the piece, so that the tamp pad 
then is able to print this side. Via a channel, which runs 
from a corner of the tamp pad upwards all the way to the 
25 upper part of the tamp pad, an air accumulation formed at 
this corner and created at depressing the tamp pad against 
the piece is conducted away. This means that the ink is not 
prevented by the air accumulation to reach the corner and 
other places which otherwise would be difficult to access. 
30 In a preferred embodiment of the invention the ink is first 
fetched from a printing block, which is covered with the 
intended picture. For accomplishing that the picture is 
also attached to the sides of the tamp pad, the printing 
block has a shape adapted to the shape of the tamp pad when 
35 the ink is fetched. The tamp pad can also move pivotally 
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over the printing block, wherein the side is first applied 
against the printing block, so that it is provided with 
ink. Thereafter the pivotal movement of the tamp pad is 
continued with continued contact with the printing block, 
5 so that the contact angle with this is continuously 

changed, the remainder of the picture thereby being atta- 
ched to the tamp pad. The ink can also be fetched from a 
rotating printing block, that emits the ink to a rotating 
tamp pad. Combinations of a curved printing block and a 

10 movement of the tamp pad can of course also be possible for 
transferring the entire picture to the tamp pad. At the 
tamp printing of a piece which is formed as the inside of a 
mobile telephone cover the tamp pad according to the inven- 
tion in its preferred embodiment is formed generally as a 

15 block provided with a convexly curved underside. Connecting 
thereto in the hereby formed corners are four generally 
vertically connecting, concavely curved sides. The upper 
side of the block does not contact the piece at printing, 
which means that it can have any shape. When the ink, which 

20 constitutes a picture, now shall be printed on the piece, 
this is accomplished in three stages. First the picture is 
transferred to the horizontal part of the piece, for 
example a cover of a mobile telephone, when the bottom of 
the block is applied on this place. A continued compression 

25 of the tamp pad in stage two deforms the convex bottom sur- 
face, this deformation being transferred through the tamp 
pad, so that the convex sides gets in contact with the 
generally vertical sides of the piece, which means that 
also these are tamp printed. The marked corners of the tamp 

30 pad will according to the invention be pressed into the 

corners of the piece in stage three. In the irregularities 
of a piece it may be difficult to access with a tamp pad 
with printing ink. This is according to the invention sol- 
ved by shaping the tamp pad as exactly as possible after 

35 the piece to be printed. For this reason the tamp pad is 
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provided with projections corresponding to recesses in the 
piece and recesses in the tamp pad corresponding to projec- 
tions of the piece. Hole means and projections of the tamp 
pad can also need to be aired via aeration channels in 
5 order to remove the air accumulations which prevent the ink 
from adhering to the piece in accordance with the descrip- 
tion above. It is also possible according to the invention 
to form the tamp pad as a rotating wheel, which fetches its 
picture via a rotating wheel shaped printing block, which 

10 is continuously provided with ink, so that the rotating 

tamp pad can emit its picture to a piece moving at the same 
speed as the rotating tamp pad. 

As in the above described method to tamp print in 
three stages, also the rotating tamp pad can do the same; 

15 the tamp pad is provided with a convex bottom and concave 
sides and is compressed, so that the sides can print on the 
sides of the piece. Likewise, the rotating tamp pad can be 
provided with projections and recesses for enabling prin- 
ting on least accessable places on the piece. It can also 

20 be provided with aeration channels for ventilating away air 
accumulations described above. By the method of a form 
adapted tamp pad provided with recesses it will become pos- 
sible to tamp print on parts of and/or entire pieces equip- 
ped with complicated details, such as corners, hole means 

25 and projections. In comparison with other methods, the most 
important advantages with the invention is that the method 
is much cheaper and faster and gives a result which is 
improved in form of entirely covered surfaces even on comp- 
licated parts of the piece with a reduced number of tamp 

30 printings. With this method the piece does not need to be 
tamp printed several times from several directions for 
covering all surfaces of the piece. 
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Brief Description of the Drawings 

The invention will be further described by means of 
some preferred embodiments under reference to the enclosed 
5 drawings, in which 

Fig 1 is a section through a tamp pad according to 
the present invention in the first stage of a printing 
method, before it prints on the bottom of a piece, 

Fig 2 is a section of the same tamp pad according to 
10 the present invention in the second stage of a printing 
method, when it prints on the bottom of a piece, 

Fig 3 is a section of the same tamp pad according to 
the present invention in the third stage of a printing 
method, when it prints on the sides of a piece, 
15 Fig 4 is a section through an alternative embodiment 

of a tamp pad according to the present invention, before it 
prints on a piece, 

Fig 5 is a schematic perspective view of a tamp pad 
according to the invention, provided with aeration chan- 
20 nels, and 

Fig 6 is a view of a rotating tamp pad, which is pro- 
vided with tamp pad portions, and a section through an 
associated conveyor belt with pieces. 

Detailed Description of Embodiments of the Invention 

25 A first stage in a tamp printing method is shown in 

Fig 1, the device according to the invention having a first 
embodiment of a tamp pad 1, which is formed of a soft mate- 
rial, preferably silicon, and which is moving generally in 
a direction 10. The pad is attached to an attachment device 

30 2 of a tamp printing machine, a picture 4, which preferably 
consists of one colour containing metal fragments for being 
electrically conductive, being fetched from a printing 
block, whereafter it shall be printed on a piece 3, for 
example on an inside 5 of a mobile telephone cover 11. The 

35 tamp pad 1 has a number of external boundary surfaces 26, 
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at least one such surface being a side 7, which has a con- 
vex form, and neighbouring boundary surfaces, which form 
corners 8, and at least two concave sides 9. The piece 3 
has at its inside 5 corners 12, a bottom 13 and at least 
5 two sides 14. 

A second stage of the tamp printing method is shown 
in Fig 2. When the side 7 of the tamp pad 1 has approached 
the bottom 13 of the piece 3 and hereby started to cover 
the majority hereof, a portion of the picture 4 commences 

10 to adhere to the inside 5 of the piece 3. At the commence- 
ment of the deformation the side 7 of the tamp pad 1 is 
flattened out, so that its previously concave sides 9 are 
straightened out in an introductory phase of stage two, 
until they are getting slightly convex at the end of stage 

15 two. Hereby the corners 8 of the tamp pad approach the cor- 
ners 12 of the piece. 

A third stage of the tamp printing method is shown in 
Fig 3. In this position the tamp pad 1 has reached its max- 
imum bottom position, wherein it has covered the entire 

20 inside 5 of the piece 3 with its entire side 7 and associa- 
ted corners 8 and sides 9, the entire picture 4 now having 
been attached to the inside 5 of the piece 3. It is of 
course possible for the tamp pad 1 to move in a direction 
45. Then the side 9 is made convex and the side 7 concave, 

25 so that the side 14 is first tamp printed, the deformation 
of the tamp pad deforming the concave side 7, so that it 
becomes convex and tamp prints the bottom 13 of the piece 
3. In order that an air accumulation 15 at the corner 8, 12 
shall not prevent the picture 4 from attaching here, it is 

30 emptied via aeration channels 16, which may be designed as 
through channels in the tamp pad 1 and/or as recesses in 
the form of for example grooves somewhere in the surface of 
the tamp pad 1, such grooves extending from the air accumu- 
lation 15 to upper parts 17 of the tamp pad 1 free from the 



piece 3, so that the air is not prevented by the piece 3 
from escaping. 

A second embodiment of a tamp pad 18 is shown in Fig 
4. This pad 18 is provided with at least a number of con- 
5 cave sides 19 and a number of convex sides 20 and is shown 
in stage one according to Fig 1. According to the invention 
it is possible to tamp print on a substrate with more than 
one bottom 13 and more than two sides 14 in the same pro- 
cess generally in one direction 10. Then also convex cor- 

10 ners can be tamp printed. Also in this embodiment all cor- 
ners may need to be aired through aeration channels 23, as 
has been described above. The picture 4 is transferred in 
accordance with the three stages as has been described 
above to the inside of the piece 21. 

15 A tamp pad '24 is shown in perspective in Fig 5. This 

pad 24 show examples of different types of aeration chan- 
nels 25, which have the purpose of ventilating away the air 
accumulations 15 mentioned in relation to Fig 3 above. 
These channels can be designed as aeration channels 25 

20 arranged in the outer boundary surface 2 6 of the tamp pad 
24 in accordance with enlargement A. They may also be 
designed as aeration holes 27, which run from the outer 
boundary surface 26 at the corner 8 and then open on the 
upper side of the tamp pad 24 in accordance with enlarge- 

25 ment B. The aeration channels 25 may also wholly or partly 
run inside the tamp pad 24, as is shown in enlargements B 
and C . 

Figs 1-3 illustrate the three separate stages in a 
printing method. These stages are also performed in a tamp 

30 printing method described below, wherein a rotating tamp 
pad 1 according to Fig 6 is like a tyre 28 in a side view, 
and its attachment device 2 is like a hub 29 in a wheel 
rotating in direction 31 around a shaft 30. The upper side 
17 of the tamp pad 1 is then closest to the shaft 30. In 

35 this tamp printing method the piece 3, which is shown in 
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section, is transferred on a conveyor belt 32 with the same 
speed and direction as the rotation of the tamp pad 1. The 
pad 1 is provided with notches 33, which means that the 
tamp pad 1 is divided into several tamp pad portions 34, 
5 which individually may tamp print the inside 5 of a piece 3 
with a picture 4 . Printing ink is also applied in a conti- 
nuous process from an ink container 41 on the tamp pad por- 
tions 34 of a rotating printing block 40, which can be made 
so small that it can be housed in the notches 33, and thus 

10 it becomes possible to transfer the picture on its boundary 
surfaces 26. A further rotating printing block can of 
course be arranged at at least one of the sides 44 of the 
rotating tamp pad portion 34, so that it further can tamp 
print on the inside 43 of the piece 3. Under its continuous 

15 rotation the tamp pad 1 applies a constant pressure against 
the piece 3. In stage one the tamp pad portion 34 being in 
a position 35 is on its way in the direction towards the 
piece 3. In stage two it is in a position 36, wherein the 
bottom 13 is in the commencing phase of the tamp printing, 

20 and in stage three in a position 37 also the inside 14 is 
tamp printed. These three stages are similar to the stages 
described above with reference to Figs 1-3, the tamp pad 
portions 34 being provided with concave and convex sides. 
The tamp pad portions 34 have tamp printed the piece 3 in a 

25 position 38, when the piece 3 is in position 39. In posi- 
tion 42 the piece 3 is not yet tamp printed but is next to 
be printed. The tamp pads 34 can of course be designed and 
be ventilated in different ways for adapting to the piece 
to be tamp printed, as appears from Figs 4 and 5. It appe- 

30 ars that the piece 3 described above is a mobile telephone 
cover, the tamp pad portions 34 on the rotating tamp pad 1 
printing metal layers on covers passing by according to the 
assembly line principle, as appears from Fig 6. 

The tamp printing method described above can of 

35 course be used for printing parts of pieces 3 both exter- 
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nally and/or internally with a number of non-rotating tamp 
pads and/or tamp pad portions rotating in the same tamp 
printing machine, each tamp pad constituting a sub-station 
in the tamp printing method. This can be performed while 
the piece is stationary and/or moving. 

The description above is only of preferred embodi- 
ments of the invention, and the scope of the invention is 
only defined by the appended claims. 



